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R_/LTS OF SHIPI'rLE TRANSPORTATION SYSTEM ASCENT AIR

DATA SYSTEM HIGH SUPERSONIC CALIBRATION TEST USI_

_E O.07-SCALE EXTERNAL OXYGEN HYDROGEN TARK FOREBODY

MODEL (68-T) IN _E UNITAR_ PLAN HIGH SPEED IRD OF

• 4 x 4 WIND (IA180)

by

R. R. Burrows and W. R. Carlson

Rockwell International STS D&P Division

ABSTRACT

Tests were conducted on a O.07-scale model of the shuttle transpor-

tation system (STS) external oxygen hydrogen tank (E_T) forebody model

(68-T) in "t2!eLaRC 4 x 4 Unitary Plan Wind Tunnel during "the period

March 22, 1979 to March 30, 1979. Their purpose was to obtain a high

supersonic calibration of the ascent air data system (AADS) through the

Mach range of 3.5 < M_<_.63. The AADS provides post-flight information

on the STS launch vehicle Mach number, angle-of-attack, angle-of-sideslip

and freestream static and dynamic pressures; all of which are measured by

a pitot and four static pressure taps located 90 ° apart in the 30 ° half-

angle spike on the ECtKT nose. Shock detachment diagnostic information

was also obtained from three static pressure taps located on the EC_T

39._ ° nose cap bottom centerline.
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IRTRODUCTION

This report presents the results of high supersonic calibration tests

conducted using a O.07-scale forebody model of the STS External Oxygen

Hydrogen Tank (EC_T) designated model 68-T (reduced-diameter version) in

the LaRC 4 x 4 Unitary Plan Wind Tunnel.

Test objectives were:

I. To provide a high supersonic calibration of the Ascent

Air l_ta System (AADS) which consists of a pitot and
four static pressure orifices located 90° apart in the

300 half-angle spike on the External Tank (ET) nose,

2. To determine the best calibration parameter for data

reduction, and

3- Provide shock detachment diagnostic information from
three flush static orifices on the ET 39.4 ° nose cap

bottom centerline.

The test was conducted in the 4 x 4-foot high speed leg of the LaRC

Unitary Plan Wind Tunnel at the RASA/Langley Research Center during the

period from March 22, 1979 to March 30, 1979. The model was tested at

angles-of-attack from -15 ° to +15° and angles-of-sideslip from -13 ° to

+13 °Mach number was varied from 3.5 to 4.63 with a Reynolds number range

of 2.0 to 6.A x 106 per foot. A total of 36 good runs were accomplished

in 52.5 occupancy hours.
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NOMENCLATURE

SYMBOL

AADS

8

B.P.

Cp lower

Cpj

Cpleft

Cpright

MNEMONIC

AADS

ALPHA

BETA

CPAA

CPABA

CPAVGX

CPB

CPBA

CPB-U, CPAD

CPB5

CPJ

CPL

CPR

CPRL

CPR-L, CPBD

CPSD

CPT

DEFINITION

ascent air data system

model angle-of-attack, degrees

model angle-of-sideslip, degrees

model butt plane, inches

average tank conic probe pitch plane static

pressure coefficient

average tank conic probe static pressure

coefficient

[(PAVGX - P)/Q(PSF)I

tank conic probe lower (bottom) static pressure

coefficient

average tank conic probe yaw plane static

pressure coefficient

(CPB - CPU)

[CFB- I/2(DPAS/Q)]

tank 39.4 ° conic cap pressure coefficient,

j = 9, i0, ii

tank conic probe left static pressure coefficient

tank conic probe right static pressure coefficient

Ii/2(CPR + CPL) I

(CPR - CPL)

I(PAVGXA - P)/PAVGXA ]

tank conic probe pitot pressure coefficient

6



NOMENCLATURE(Continued)

SYMBOL

Cpupper

CPx

A_

APe 5

AP_5/q_

APlower

AP86

AP86/q_

Apj

APleft

APrlght

APpitot

MNEMONIC

CPT2

CPU

CPX

DPA5

DPA5/Q,

DCPA

DPB

DPB6

DPB6/Q,

DCPB

DPJ

DPL

DPR

DPT

DCPBU

DCPRL

DEFINITION

total pressure coefficient behind the normal

shock [(FT2 - P)/Q(PSF)]

tank conic probe upper static pressure

coefficient

tank conic probe static pressure coefficient,

x = pitot, upper, lower, left, right

Tunnel flow tare correction in the pitch

plane, as a function of Mach number. Values

for Ae are summarized in the Data Reduction

section of this report.

differential pressure transducer measurement

(PB-PU), psi

DPA5 ratioed to tunnel freestream dynamic

pressure

tank conic probe differential pressure

measurement (PB-PREF2), psi

differential pressure transducer measurement

(PR-PL), psi

DPB6 ratioed to tunnel freestream dynamic

pressure

tank 39.4 ° conic cap differential pressure

measurement (PJ-PREF3), psi, j = 9, 10, Ii

tank conic probe differential pressure

measurement (PL-PREF2), psi

tank conic probe differential pressure

measurement (PR-PREF2), psi

tank conic probe differential pressure

measurement (PTT-PREFI), psi

local spline curve fit slope of DCPA

local spllne curve fit slope of DCPB



SYMBOL MNEMONI C

APupper DPU

APx DPX

EOHT

EQNXX

ET

GO 2

M_ MACH

MIND

S,S,

N

p_ P

PAVGX

PAVGXA,

PAAVE

Plower PB

PCAL

PHI

Pj PJ

NOMENCLATURE (Continued)

DEFINITION

tank conic probe differential pressure

measurement (PU-PREF2), psf

tank conic probe differential pressure

measurement at tap x, psf, x = T, L, R, B, U

external oxygen hydrogen tank

Data R_duction section equation number,

XX = 11-23

external tank (EOHT)

gaseous oxygen

tunnel freestream Mach number

indicated local Mach number

model station

total model normal force, ibs.

tunnel freestream static pressure, psfa

I/4(PB + PU + PR + PL)

[PB + 1/2 (PU- PB_

tank conic probe lower static pressure, psfa

transducer calibration pressure, psfa

model roll angle, deg.

tank 39.4 ° conic cap pressure, psfa, j = 9,

i0, ii



NOMENCLATURE(Continued)

SYMBOL

Pleft

Pright

Pt

Ppitot

Pt 2

Pupper

q_

Re/ft

MNEMONIC

PL

PREFI,2,3

PR

PT

PTTPT2

PTT

PT2

PT2PTT

PU

QC/Q

Q(PSF) ,Q

RN/L

RUN

S

TTF

SUBSCRIPTS

DEFINITION

tank conic probe left static pressure, psfa

reference pressure, psfa, 1 = pitot, 2 = spike,

3 = 39.4 ° cone

tank conic probe right static pressure, psfa

tunnel freestream total pressure, psfa

(PTT/PT2)

tank conic probe pitot pressure, psfa

tunnel total pressure behind the shock, psfa

pitot pressure recovery factor

tank conic probe upper static pressure, psfa
J

tunnel condition [(PT2-P)/Q(PSF)]

tunnel freestream dynamic pressure, psfa

tunnel unit Reynolds number x 10-6 ft. -I

a data subset containing variations of only one

independent parameter

total model side force, ibs.

tunnel freestream total temperature, OF

model water line inches

alpha-sensitlve pressure taps: Pupper, Plower

beta-sensitive pressure taps: Pleft, Pright

tank 39.4 ° conic cap pressure tap, j = 9, i0, ii



NOMENCLATURE(Concluded)

SYMBOL

o

MNEMONIC DEFINITION

SUBSCRIPTS (continued)

pressure coefficient based on tank conic probe

pltot pressure

tank conic probe pressure taps where x = pitot,

upper, lower, left, right

I0
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RE_A_5

Following is a summary of data runs whose quality and overall

accuracies were affected by various test anomalies:

6(pt.2Ol)

TFPE OF DATA STATUS

H-sensitive pressures

a-sensitive pressures

2-9 Pressure data

ALL SUNS Pressure data

The PRT pressure transducer had

a partially restricted reference

line and as a result, the
differences between (I_/Q)

and (CPR-L) were about -+0.010.*

The difference between (DPA5/Q)
and (cPB-u) was o.oo9.

These runs were reduced with

final zeros to improve overall
data quality.

Pressure tap#9 developed a
leak somewhere inside the model

or tunnel conduit before tests

began.

Allowable pressure coefficient uncertainty was _0.007 in order to

maintain probe-measured angle uncertainties of .+0.i°.



c_rFIGUl_TIONS _TIGATED

The test article provided was a O.07-scale replica of the space

shuttle transportation system external tank forebody. The external tank

forebody lines are defined in Rockwell drawing VC78-000002, revised by

ICD-2-00001 revision "D" with additional PIRN data approved by Martin-

Marietta. Model forebody lines are duplicated from the nose back to

external tank station XT = 371.00. The G02 vent line and electrical

cable tray were not simulated. However, the cable tray fairing on the

39°23 ' conic surface was simulated. From station 371.00 to 584.67 the

model is a plain cylinder 3.950 inches in diameter and 14.957 inches in

length (see Figure 2b). The louvers on the 39.4 ° conical surface are

penetrations simulated by stepped cuts. The cable tray fairing is

removable from the _ spike and is depicted in Figure 2c.

Only one basic model configuration was tested. The assigned model

nomenclature and description of the components is as follows:

Homenclature Description

T45 External tank forebody which includes
the cable tray fairing and the simulated

louvers, both on the 39.4 ° conic surface.

The model Is a plain cylinder from XT371

to XT584.67

Dimensional data for the above components may be found in Table Ill

of this report.

12



IRS_TI0_

Instrumentation utilized for this test consisted of force, pressure,

and attitude-measuring equipment. The NASA/Langley 8_3-A internal moment

balance was used to measure six-component loads acting on the model. The

loads information was gathered solely as a means of determining deflec-

tions of the model support system in the pitch and yaw planes. The

model moment reference center was located at the center of the balance:

M.S. 35.65, B.P.O, W.P.28.00. All loadings with their respective forces

and moments were referenced to this point.

The forebody model and probe pressure instrumentation consisted of

a total of I0 measurements whose distributions were as follows:

ME_T _J_ER

DiirFE_TiAL

QUA_IT_

I_PA5 PB - PU

IIPB6 PR - PL

DP9 P9 - PF_m_3

DPIO PIO - PREF3

_Pll PII - PREF3

DPT PTT - PREFI

DPB PB - PREF2

PU - PREF2

I_'R PR - PREF2

I_PL PL - PREF2

PRESSURE LOCATION

Tank Conic Probe

Tank Conic Probe

39.A ° Conic Surface (bottom center-

llne)

39._ O Conic Surface (bottom center-

llne)

39._ ° Conic Surface (bottom center-

llne)

Tip of Conic Probe (pitot)

Lower 30 ° Conic Surface

Upper 300 Conic Surface

Right 300 Conic Surface

Left 30° Conic Surface

13



IRS_ATIC_ (Continued)

All eight (8) model pressures were measured with individual D_]CK

PDCR22 and Statham PMI31TC transducers mounted in individual holders.

These transducers and holders were mounted in a thermally controlled,

vibration-isolated container, which was located on top of the tunnel,

outside of the test section. In addition, two (2) individual differential

pressure transducers measured the difference in pressures between lower

and upper ports and between right and left ports on the tank conic probe.

These transducers were also installed in individual holders and mounted

in the thermally controlled container, and all were maintained at a

nominal constant temperature of 108°F.

The instrumentation container was a cylindrical can with an internal

framework that suspended a transducer support bracket with 8 springs. A

110 VAC heater blanket was wrapped around the inside surface of the

cylindrical container and was maintained at a constant temperature by a

thermal controller. Two I/C thermocouples (one for the feedback loop

of the controller) were attached to the transducer bracket to monitor

and control pressure transducer temperatures during the test. Model

pressure tap identifications are listed in Table IV and depicted in

Figure 2d.

An LaRC-supplled angular position indicator (accelerometer) was

installed on the sting aft of the model, and used to provide model angle-

of-attack. The instrument was capable of angle-of-attack indication at

14 I



_S_A_ (Concluded)

either _ = 0 ° or 180 ° .

Electrical signals from all instrumentation were digitized for on-

line data reduction and display by the facility computer. Data were

transmitted to a Xerox Sigma 3 computer for use by an interactive

graphics system for on-line data evaluation and comparative analysis.

15



TEST FACILITY DESCRIPTION

The NASA LaRC 4-Foot Unitary Plan Wind Tunnel (UPWT) is a closed-

circuit, continuous flow, variable density facility. The test section

is _ feet by 4 feet by 7 feet long.

Two tunnel legs are available for supersonic testing in the Mach

number ranges i._7 to 2.86 (Leg No. I) and 2.29 to h.63 (Leg No. 2). An

asymmetric, sliding block nozzle position and total pressure setting

provide the test Mach numbers at a specified Reynolds number. Reynolds

number can be varied from 0.76 to 7.78 million per foot. Available

stagnation pressure variation is 4.0 to 142 psia. Dynamic pressure

variation is 95 to 1260 psf with normal operating stagnation tempera-

ture about 150°F in Mach modes 2 or 3 and about 175°F in Mach mode _.

The tunnel is equipped with a dry air supply, an evacuating system, and

a cooling system. The facility power is approximately 83,000 horsepower.

Model mounting provisions consist of various sting arrangements,

including axial (longitudinal), lateral (independent pitch and yaw), and

roll movement with side wall support. A Schlieren system and oil flow

visualization equipment are available. Data are recorded at the tunnel

and reduced off-line at the Langley CcQputer Center. The tunnel is used

for ferce and moment, pressure, and dynamic stability tests. Hot and

cold Jet effects and heat transfer have been studied in the UPSET.

16



TEST PROCEDURE

Before the tests began, calibration and checkout of all model

pressure and temperature-control instrumentation was performed at the

Los Angeles Division of Rockwell International. From there all test

equipment was shipped to Ames Research Center for Test IAI31C, where

model/system reliability was demonstrated. After completion of Test

IAI31C, the small-diameter model and test equipment were transported to

Langley Research Center.

The following pieces of hardware were installed in the high-speed

leg of the Le_C 4 x 4 UPWT:

i. La_ #350-6 24-inch sting

2. LaRC #843-A 6-component moment balance

3. Rockwell SS-A01970-2 balance block

Before the model was installed on the balance, _ personnel check-

loaded the balance through the data recording system, to determine sting

deflections under various loaded conditions. Then, after all pressure

tubing was routed down the sting, the model pressure tubes were hooked

up and the model was pinned to the balance. A sketch of small-diameter

model 68-T installed on the above listed hardware in the LaRC 4 x 4 UPWT

is included in this report as Figure 2a.

Additional prerun activity consisted of: model pitch angle

calibrations, pressure transducer calibrations, measurements of tunnel/

model yaw alignment and model pitch and yaw static tare calibrations. A

complete pressure tap leak and continuity check were made on the starting

17



TEST PROCEDURE (Concluded)

configuration before data were obtained.

With the desired test conditions set, data were acquired over an

alpha/beta matrix in which the model angle-of-attack was varied from

-15° to +15 ° at nominal constant angles-of-sidesllp of -13° + 13°. Data

were also obtained to determine test section pitch plane flow angularity

by varying model angle-of-attack at zero sideslip with the model rolled

180 °. A complete summary of test conditions is shown in Table I. The

Data Set/Run,umber Collation Summary is presented in Table II.

18



DATA REDUCTI_

Data measured and recorded during test IAI80 consisted of the

fo llowlng:

i. Tunnel freestream conditions and parameters

2. Force and moment balance data

3. Model pitch and yaw attitudes

4. Tank conic probe static and pitot pressures

5. Tank 39.4 ° conic cap diagnostic static pressures

Tunnel freestream conditions and parameters were reduced using LaRC

UPWT standard data reduction techniques. Six-component moment balance

data were also reduced, using standard facility data reduction techniques,

to provide corrections to angle-of-attack and sideslip due to sting

deflections under load. Aerodynamic coefficient data were obtained.

Balance forces and moments were applied to the sting/support deflection

equations for determination of model pitch and yaw attitudes. Adjustments

were made to pitch angles (at zero roll) for tunnel upflow based upon the

results of 6 = 0° and 180 ° runs. These adjustments are presented below,

with the basic form of the correction to s being:

s = Suncorrecte d + As

where As is a function of Math number as follows:

M As

3.5o -.lO

3.95 +.30

4.63 +.62

19



DATA REDUCTICU (Continued)

All probe and model pressures were reduced to standard coefficient

form. Readings from each pressure transducer were presented as differ-

ential and absolute pressures except for the two pressure transducers

(DP5 and DP6) which were hooked up to sense only the direct differential

between probe pressures.

The following additional data reduction parameters were calculated

by the facility and Chrysler/Dataman:

Tank Conic Probe Pressures

Pressure Coefficients and Ratios:

(a) (b) (c) (d) (e)

Cpx = Px - P_ ,_ CPT, CPU, CPB, CPL,
q_

CPR (i)

where x = pitot, upper, lower, left, right

Cptox Px - P_= ; CPTOT, CPTOU, CPTOB, CPTOL, CPTOR
Ppitot

(2)

Px PTT PU PB PL PR

PXT/P = p--_; -_--, -_-', -_-, -_-, "_--,
(3)

Px. PTT PU PB? PL PI_

PXT/PT = _' PT' PT' _'-' _'-' _"

(a) (b) (c) (d)

Px PU PB PL PR
--; --=PI_PTT --= PBTPTT ----= PLTFTT -- = PRTFTT
Ppitot PTT PTT PTT PTT

(5)

where x = upper, lower, left, right

2O



DATAREDUCTICm (Continued)

i

Px PAVGX

p_'; p

PX - Poo

qoo

= P@X/P where Px = 1/_. (Plower

PAVGX-P
--CPAV_X

Q(PSF)

+ Pupper + Pright + Pleft) (6)

(6a)

w

Px _ PAVGXA

p--; P
= I:_'XA/Pwhere _x = Plower + 1/2 (Pupper " Plower) (7)

CPlower - 1/2( Apc_5/q _ ); 0PB - I/2(DPAS/Q) = OPB5
(?a)

(.-_)

Px PAVGX
----_ -- = POX/PT

Pt_

D

Px a PAVGXA

--; PT = PG_APT
Pt_

Ppitot

PAVGX
-- = PGXPTT
PTT

m

Px
PAVGXA

Ppitot PTT
= EQII

Ppitot - _x PTT-PAVGX

Ppitot - Pxu. PTT-PAVGXA

q _ 'J Q(PBF)

EQI2

= EQI3

(8)

(9)

(lO)

(ll)

(_)

(13)

21



DATA REDUCTION (Continued)

Decrements:

PX " p_ PAVGX ° P
.;

Ppitot " Px PTT - PAVGX
= EQ14 (l_)

Px_" P_ ;

Ppitot " Px

PA3_SY.A- P

PTT - PAVGXA
: EQI5

Ppitot " PT_ F_T - PT
,;

Ppitot - Px PTT - PAVGX

= EQI6 (16)

Ppitot " Pt_ • PTT - PT

Ppitot " Pxa
PTT - PAVGXA

= EQZ7 (z7)

Plower " P_ PBT - P
.;

Ppitot " Plower PTT - PB,

= EQZ8 (18)

Ppitot " Pt_ PTT - PT
.;

Ppitot " Plower PTT - PB
= EQI9

Ppitot PTT

_X

l_q" _; PAVGXAI. t P

Ppltot "PTT

= EQ20

: EQ21

Ppltot - PT_ PTT - PT

Ppltot PTT
= EQ22

Plower - p_ PB - P

Ppitot PTT
= EQ23

(19)

(zo)

(2l)

(22)

(23)

22



DATA REDUCTION .(Continued)

Px - p_

Px=

PAVGXA- P

PAVGXA
= CPSD (24)

Miscellaneous Calibration Parameters:

Mind

2/7

1

; Pxa = Plower + 2 (Pupper - Plower)

MIND =
2/7L, -t

PTT
PTTPT2 =_

PT2

Above calibration parameters were computed by the facility and are

available on the Chrysler/DATAMAN data base. JSC requested that several

additional calibration parameters be computed. These have been documen-

ted in special request 81. Basic data presented in this report consists

of these items; the basic measurements (in coefficient form), three

averages and two slopes. From this presented data any desired calibra-

tion parameter can be obtained.

23



DATAREDUCTION(Continued)

The averages and slopes are defined as follows:

CPAA = PAAVE-PS where PAAVE - 2PB-DPA5
Q 2

PBAVE -PS 2PR-DPB6
CPBA = where PBAVE -

Q 2

CPABA - PAVE-PS where PAVE = PAAVE + PBAVE
Q 2

DCPBU and DCPRL are the spline curve fit local slopes for DCPA and

DCPB respectively. The derivative of the spline curve fit with respect to

the sweep variable evaluated at each point.

Only two yaw sweep runs at Mach= 3.5 were tested. In order to

obtain yaw characteristics at the other Mach numbers, pitch sweep data

were rearranged to look like yaw sweep data. This was done by breaking

down completely interpolated data into single points. These points were

then grouped together at constant selected angles of attack. The selected

data and associated dataset name are given below.

B(A) M=3.95 8(D) M=4.65

Dataset a Dataset

SKVYAA - 12 $KVYDA

" "D -6 " "C

" "G 0 " "D

" "I 4 " "F

" "K 8 " "H

" "M 15 " "I

B(A) = -13,-10,-8,-6,-4,-2

0,2,4,8,10,13

-12

-7

i

5

10.5

15

B(D) = -13,-10,-8,-4,0

4,8,10, & 13
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DATAREDUCTION(Con tinued)

Just before this report was to be published the revised Ascent Air

Data System calibration (reference 3) became available. Johnson Space

Center (JSC) engineers identified eleven of these calibration parameters

that they wanted included in this document provided this would not cause

a large delay in its being published. Upon reviewing these parameters it

was felt that to duplicate the computation of the indicated angle of

attack and angle of sideslip parameters would require a large amount of

time and effort. The remaining nine calibration parameters could be pro-

cessed quickly by DATAMAN. Therefore it was decided to add only the re-

maining nine calibration parameters to this report.

The calibration parameters are defined as follows:

DPA5 AP_5
CPALPH - .......-

PTT PTT

DPB6 _PB6
CPBETA -

PTT PTT

PTT
CPMACH =--

PAAVE

PAAVE-PS
CPSD =

PAAVE

PTT-PT2
CPTD =

PTT

PBOPS = PB/PS

PTOPS = PTT/PS

DPAOPS = DPA5/PS

DPBOPS = DPB6/PS

Static Pressure Decrement

Total Pressure Decrement
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DATAREDUCTION(Concluded)

The AADScalibration parameter presentation of this report is differ-

ent from that of reference 3. These JSC requested AADScalibration para-

meters were computedfor data that was Mach, = and B interpolated only.

This provided the variation of the parameters with respect to the three

primary test variables. Because this report was essentially complete

when the addition of these calibration parameters was requested, they

are added behind the basic data.
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RESULTS AND DISCUSSION

Test data repeatability was monitored throughout the test and was

within -+0.I0 degrees on both the alpha-and beta-sensitive pressure

parameters. Pressure coefficient repeatability was generally within

.0.007, a value which was further reinforced by comparison of the

difference between individual pressures with the direct pressure differ-

entials on the spike and .give pressures. Deviations from _Cp = -+0.007

occurred at various other conditions as enumerated in the Remarks

section.

A preliminary analysis of the test data indicates the following:

I. A separated region in the vicinity of the 10°/40 ° conic

Juncture (aft of the 30° cone) exists for all Mach numbers.

. 30° conic probe sensitivity (DPAS/Q and DPB6/Q) was less

than predicted. Theoretical sensitivity was 0.065 per

degree; test results were constant over the Mach range at

0.06 ±0.005 per degree.

. Spike sensitivltywas in good agreement with ARC IAI31C test

data at M_ = 3.5. Best slope agreement was obtained between

Ames pitch plane data and Langley yaw plane data, for the
reason that Mach number gradients (as indicated by the spike

pit.t) exist in the Ames 8 x 7 yaw plane and the Langley

4 x h pitch plane.

All low Reynolds number pitot data at M_ = 4.63 are markedly
different from the high Reynolds number pitot data. Langley

confirmed a problem with their tunnel block setting and the
correct Mach numbers are:

 .6z5(lowm/L)

 .667(high

NOTE: The M _ = 4.63 test conditions have not been corrected
in the final data.
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RI_ ANDDISCUSSION(Concluded)

. The cable fairing effect (on and off) was demonstrated at

Ames (for M_ _ 3.5) as negligible. This effect was not

demonstrated at Langley because the test with the cable fairing
off was not conducted.
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TA.BI,EI.

TEST " IAZ80 (_ 1267) I
TEST CONDITIONS

DATE : 3-30-79

MACHNUMBER

3.50

3,50

3.95

REYNOLDSNUMBER

(perunitlength)

DYNAMICPRESSURE

(pounds/sq.ft.)
f

2.0 x ,,o6 3z4

5.2 X 106

2.0 x 106

STAGNATIONTEMPERATURE

(degreesFahrenheit)

z5o

15o

175

I

2.0 x 106 233

6._ x 1o6 T_6

175

175

BALANCEUTILIZED: 84 -AMce4mm 

CAPACITY: ACCURACY:
COEFFICIENT
TOLERANCE:

NF

SF

AF

PM

RM

YM

lbs.

Too _s

250 lbs

2,500 in-lbs

itO00 in-lbs

1,000 in-lbs
_t

COMMENTS:
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TABLE III. MODEL DIMENSIONAL DATA

MODEL CGMPONENT: T45

GENERAL DESCRIPTION: External Tank Forebody.

back to XT 371. Aft of this station the model is a plain cylinder.

louvers are simulated with stepped cuts and the cable fairing is in-

cluded on the 39.4° conic surface.

MODEL SCALE: 0.07

DFAWI_G N_BER: VC78-OOOOO2H, ICD-2-O0001 Rev. D, PIHN IC 0039,
BCD-V-78-030002 and-003, SS-A01966, SS-AO1970

Model simulation is made

The

DIMENSIONS: _ SCALE MODEL SCALE

Length, In. N/A 18.022

Max. Dia., In. N/A 3.950

Max. Depth ......

Fineness Ratio L/D N/A 4.563

Area, Ft. 2

Max. Cross-Sectional N/A 0.085

P lanform N/A O._45

Base N/A 0.085
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TABLE IV. PRESSb'RE TAP LOCATIONS

PRESSURE

ORIFICE

FTT

PB

PL

PU

PR

P9

PIO

PII

MODEL _ *

STATION, 131, D_REES

22.906 ---

22.986 0

18o

2?0

2_.220 O

2_.920
25.620

MODEL

LOCATI_

Tip of conic probe

30-deg. conic surface

39.4-deg. conic cap

*_ Sign Convention
z80

270

0

View Looking Upstream
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APPenDIX

TABIIIATED S(ERCE DATA

Tabulations of plotted data are available on request from Data Manage-

ment Services.
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